Background: This study was designed to describe different oral mucosal changes present in HIV/AIDS patients taking antiretroviral therapy (ART) in Pakistan and to compare these changes with CD4+ lymphocyte count and plasma viral load.
Introduction
HIV/AIDS is a growing epidemic in Pakistan. The prevalence in the general population is less than 0.1% [1] . Oral lesions (OL) in this disease are a basic component of entire disease course and considered as a marker of disease progression and immunosuppression [2] . Oral lesions strongly associated to HIV/AIDS include oral candidiasis, oral hairy leukoplakia, periodontal diseases, oral warts, Kaposi sarcoma and recurrent oral ulcers [3] . There is strong association between oral lesions with decreased CD4+ lymphocyte count and increased viral load [4] . Oral health is the most neglected part of the treatment in HIV/AIDS patients [5] . Antiretroviral therapy (ART) is the most common treatment provided to HIV/AIDS patients. Mostly it consists of two nucleoside reverse transcriptase inhibitors (NRTI) along with one non-nucleoside inhibitor (NNRTI) or one protease inhibitor (PI) [6] . Oral mucosal lesions have been reported to be decreased after ART [2] . Cytology is considered as one of the best non-invasive procedures that can be used to identify variety of cellular changes including dysplastic changes [7] . Relevant data is very scanty that describes the oral mucosal changes that occur during ART in HIV/ AIDS patients in Pakistan and there is no such study reported yet in our country.
Materials and Methods
The study was approved by the ethical review committee of University of Health Sciences, Pakistan. A total of n=35 patients taking Antiretroviral Therapy (ART) were recruited from "The Special HIV/ AIDS Clinic" of Services Institute of Medical Sciences Lahore which is catering the patients from all over Punjab province in Pakistan including high risk areas e.g. Dera Gazi Khan, Jalalpur Jattan, Sargodha, Rahim Yar Khan, Faisalabad etc from the duration of April to September, 2013. It was ensured that all the patients were taking ART comprised of two nucleoside reverse transcriptase inhibitors (NRTI) alongwith one non-nucleoside inhibitor (NNRTI) or one protease inhibitor (PI) at least for 6 months. Patients taking treatment other than this regimen were not included in the study. After taking written informed consent, a complete personal profile, relevant clinical history, findings related to the general physical examination and baseline laboratory investigations of the participant were collected maintaining complete confidentiality of the patients. Patients were clinically staged according to WHO clinical staging system [8] . The oral lesions were diagnosed according to the criteria by Oral HIV/ AIDS Research Alliance (OHARA) [3] . After oral examination, normal saline was given to the patients to rinse the oral cavity and oral smears were prepared by scrapping the buccal mucosa with a wooden spatula and four slides were made from each subject. All the slides were fixed in 95% ethyl alcohol and then stained with Haematoxylin & Eosin and Papanicolaou stains by the recommended procedures.
Periodic Acid Schiff (PAS) and Grocott's Methenamine Silver (GMS) stains were used to confirm the diagnosis of fungi. Blood samples were taken from all patients and CD4+ Cell Count was determined through flow cytometry at the department of Immunology, UHS Lahore, Pakistan. Latest plasma HIV load levels were recorded from the patient`s updated laboratory record. Results were analyzed using SPSS 18. Chi-square tests were applied to determine the associations between different variables.
Results
The mean age of the patients was 40.71 ± 11.8 (Range: 24-65) years. Most of the patients (77.1%, n=27) were male while 22.9% (n=8) were females with male to female ratio of 3.4:1. Majority (60%, n=21) of the patients belonged to Lahore followed by Sargodha (17.14%, n=6), Dera Ghazi Khan, Buray Walla, Sialkot, Hafizabad and Bhawalpur. About 85.7% (n=30) subjects were married and 14.3% (n=5) were unmarried. Family history was present in 2.9% (n=1) patients with one female having HIV positive husband. History of foreign travelling was present in 14.3% (n=5) patients. A total of 85.7% (n=30) patients were in WHO clinical stage 1, 5.7% (n=2) each in clinical stage 2 and 3 while 2.9% (n=1) in clinical stage 4. Mean duration of the ART was 1.9 years (Range 6 months to 4 years). Out of thirty five patients, n=8 were on ART for the last 6 months, n=3 for 1 year, n=18 were taking antiretroviral therapy for the last 2 years and n=6 were on art for 4 years. After careful examination of oral cavity, a total of 63% (n=22) cases had at least one oral mucosal lesion. Some patients had more than one lesion. Most common lesion was oral mucosal pigmentation (asymmetrical black and brown macules of greater than 1 cm) ( Figure  1 ) seen in 45.7% (n=16) patients. Chronic periodontitis (presence of periodontal pockets >4 mm) was found in 20% (n=7) of cases while one patient (2.9%) was found to have linear gingival erythema (red band of about 3 mm width along the gingival margin). Two cases (5.7%) of each pseudomembranous candidiasis (scrapable white plaque revealing the erythematous base), oral ulcers (painful mouth sores) and xerostomia (feeling of dry mouth and associated difficulty in deglutition) were observed. One case (2.9%) of each oral mucositis (mucosal erythema and ulceration with difficulty in deglutition), oral hairy leukoplakia (asymptomatic non-scrapable white corrugated area on the lateral surfaces of tongue) and oral wart (white cauliflower like solitary raised lesion located on the gingiva) were also observed.
On cytological examination, fungi (confirmed by GMS and PAS stains) were detected in 48.5% (n=17) smears. Most common fungi were Candida albicans (diagnosed by the presence of Pseudohyphae and yeast cells). Inflammation was observed in 65.7% (n=23) smears. Acute inflammation of mild to moderate severity was found in 51.4% (n=18) cases with the predominant cell population of neutrophils. In 14.3% (n=5) of cases, chronic non-specific inflammation of mild severity was seen with predominant cell population of lymphocytes and plasma cells. Micronuclei (round to oval shaped extra nucleus with well-defined membrane, separated from the main nucleus or may overlap it with a diameter of about 1/3rd of the main nucleus and staining intensity was the same or slightly darker than the main nucleus) were observed in 51.4% (n=18) smears. Nuclear atypia showing altered N/C ratio, pleomorphism, increased typical mitosis, prominent nucleoli, karyorrhexis, karyolysis, binucleation and multinucleation was present in 37.1% (n=13) of smears. About 17.1% (n=6) smears showed dysplastic changes with atypical mitosis and/or hyperchromasia. Out of these 6 cases, 83.3% cases (n=5) were graded as G1 * and 17% (n=1) were graded as G2 * (Figure 2 ) (G1 * Mild dysplasia, G2* Moderate dysplasia, G3 * severe dysplasia) [9] . No significant association (p>0.05) was seen with age, gender and the duration of ART with the frequency of oral lesions. Minimum CD4+ lymphocyte count in ART group was 35 cells/mm3 and maximum numbers of CD4+ count was 852 cells/mm 3 . The mean CD4+ lymphocyte count was 381.20 ± 214 cells/mm 3 . CD4+ lymphocyte count was quantitatively grouped as <350 cells/mm 3 (Group 1) and >350 cells/mm 3 (Group 2). This cut point of 350 cells/mm 3 was used for grouping because according to WHO immunological classification, it is the state of advanced immunosuppression [10] . Group 1 comprised of n=22 (63%) while Group 2 had n=13 (37.1%) patients. Clinical and cytological variables Citation: Qadir S, Naseem N, Nagi AH (2014) Oral Mucosal Changes in Patients of HIV /AIDS Taking Antiretroviral Therapy in Pakistan. J Cytol in n=35 patients of ART group were compared to CD4+ lymphocyte count (segregated into Group1 and 2). Applying Chi-square test, the cases showing fungi (p=0.001) and micronuclei (p= 0.03) were significantly compared with CD4+ lymphocyte count groups. All other variables demonstrated insignificant comparison but most of the clinicocytological changes were seen in CD4+ Group 1 having low CD4+ count (Table 1) . Mean viral load was 42025 ± 150920 copies/mm 3 . Viral load was divided into two groups. Patients in group 1 had viral load of <3000 copies/mm 3 while Group 2 had viral load of >3000 copies/mm 3 . Cut point of 3000 copies/mm3 was used for grouping because according to Petruzzi et al. [11] , this viral load is a risk factor for the development of oral lesions. Group 1 comprised of n= 30 subjects and Group 2 had n=5 patients. No statistically significant association was seen between different clinicocytopathological variables and viral load groups ( Comparison of clinical and cytological variables in n=35 patients with CD4+ lymphocyte count. Note only the presence of fungi (p=001) and micronuclei (p=0.03) showed significant associations (Chi-square tests). 
Discussion
The mean age of the patients in the present study was 40.71 ± 11.8 (Range: 24-65) years. This range (24-65) finding corresponds with the fact that sexually active age group is more prone to acquire HIV infection. Mir et al. [12] and Mathur [13] from India had the same observation.
Most of the patients (77.1%, n=27) were male while 22.9% (n=8) were females with male to female ratio of 3.4:1. This finding signifies that HIV/AIDS is more commonly reported in males than females in Pakistan as compliant with the other studies from Pakistan [14] . About 85.7% (n=30) subjects were married and 14.3% (n=5) were unmarried in this study. Khan and Khan [15] reported that about half of injecting drug users (IDUs) and sex workers are married and 20% of them are infected with HIV in Pakistan. Family history was present in 2.9% (n=1) patients with one female having HIV positive husband. History of foreign travelling was present in 14.3% (n=5) patients. Spread of HIV infection from HIV positive husbands to their wives especially in migrant workers is also an important dilemma in Pakistan reported by Khanani et al. [15, 16] . Majority (60%, n=21) of the patients belonged to Lahore followed by Sargodha (17.14%, n=6), Dera Ghazi Khan, Buray Walla, Dera Gazi khan, Sialkot, Hafizabad and Bhawalpur which are the high risk areas in Pakistan [15] .
Oral lesions were found in 63% (n=22) of the patients in this study but Ceballos-Salobreña et al. [17] had reported a lower frequency of oral lesions (up to 53%) than the present study in patients on ART. Higher frequency of oral lesions in the present study may be due to the fact that most patients in this study (n=22) had CD4+lymphocyte count <350 cells/mm3 which is considered as the state of advanced immunosuppression according to WHO immunological classification system [10] . On clinical examination, chronic periodontitis was seen in 20% (n=7) cases with one patient (2.9%) having linear gingival erythema (minor form of necrotizing periodontitis). Rath & Raj (2013) [18] have reported the periodontitis in 29% HIV/AIDS patients on ART which is higher than the present study. In the present study, oral mucosal pigmentation was observed in 45.7% (n=16) of the cases. Adverse effects of ART can lead to oral mucosal hyperpigmentation as reported by Umadevi et al. [2] from India. Nittayananta et al. [19] found the mucosal hyperpigmentation in 46% patients which is in compliant with the result of present study. Pseudomembranous candidiasis was found in 5.7% (n=2) patients in this study. It is included in group 1 lesions strongly associated to HIV/AIDS according to Oral HIV/ AIDS Research Alliance (OHARA) [3] . Lourenço et al. [20] reported the frequency of pseudomembranous candidiasis in 9.3% HIV/AIDS patients in ART era which is higher than the present study. Association of oral candidiasis with increased viral load and decreased CD4+ count is well documented so it can be considered a clinical marker of severe immune deficiency, the disease Citation: Qadir S, Naseem N, Nagi AH (2014) Oral Mucosal Changes in Patients of HIV /AIDS Taking Antiretroviral Therapy in Pakistan. J Cytol progression and presence of opportunistic infections [21] . Oral ulcers were found in 5.7% (n=2) patients on ART in this study which is incompliant with the study of Jindwani et al. [22] . Oral ulcers are included in less commonly associated lesions in HIV/AIDS patients by OHARA classification [3] . Arirachakaran from Thailand [23] attributed the presence of oral ulcers in HIV positive patients to ART especially NRTI. Association between different clinicopathological variables and viral load groups in n=35 patients. (Chi-square tests). Note no significant association (p>0.05) was seen between clinicopathological variables and viral load group. Oral hairy leukoplakia (OHL) is included in group 1 oral lesions which are strongly associated to HIV/AIDS according to OHARA classification [3] . It was observed in 2.9% (n=1) patients in the present study. Ranganathan et al. [24] also reported one case (0.33%) of OHL.
Mucositis and oral wart were seen each with 2.9% (n=1) frequency in the present study. Arirachakaran. [22] attributed the mucositis to the adverse effect of ART in HIV positive patients. Two cases (5.7%) of xerostomia were also observed in the present study. Frequency of oral wart and xerostomia is reported to be increased after ART by Reznik [25] . Differences and similarities in the prevalence of HIV-associated oral lesions vary according to variable sample size, degree of immunosuppression, inter-examiner differences but the patterns of the oral lesions are nearly the same [26] .
No study has been reported in the literature which describes the frequency of different cytological changes in the oral squamous cells of HIV/AIDS patients. On cytological examination, most common observation was the presence of micronuclei, present in 51.4% (n=18) of the smears. Shimura et al. [27] reported that Vpr an accessory gene of HIV may be involved in micronucleation while Casartelli et al. [28] reported that gradual increase in micronucleus counts from normal mucosa to precancerous lesions to carcinomas suggests a link of this biomarker with neoplastic progression. Inflammation was present in 65.7% (n=23) smears. Inflammation of oral cavity is a cardinal lesion in HIV/AIDS patients due to decreased immunity. HIV infection leads to long-term immune activation and chronic inflammation [29] .
As regards the histochemistry, on PAS and GMS stains, fungi were detected in 48.5% (n=17) of smears. Candida albicans was the commonest (53%, n=9). Oral Candidiasis is a very common observation in HIV/AIDS patients in many studies reported in the literature [30, 31] . It is an early manifestation of HIV that can occur in patients who appear otherwise healthy.
Nuclear atypia was found in 37.1% (n=13) cases. Dysplasia with atypical mitosis and hyperchromasia was found in 17.1% (n=6) cases. Nuclear atypia and dysplastic changes in HIV/AIDS patients may suggest that HIV/AIDS patients are at increased risk of developing oral cancers [32] . Carlos et al. [33] reported that abnormal cytological changes including nuclear atypia and dysplasia are mostly seen with low CD4+ lymphocyte count especially less than 200 cells/mm 3 .
Comparison of CD4+lymphocyte count groups with clinical and cytological variables yielded significant association (p<0.05) in case of fungi and micronuclei. Although all other variables yielded insignificant association but most of the lesions were seen in Group1 patients with CD4+lympocyte count <350 cells/mm 3 as compared to Group 2 patients with higher CD4+lympocyte count (>350 cells/ mm 3 ). The above results describe that frequency of oral lesions are more common with decreasing CD4+ lymphocyte count as compliant with the study by Mathur [4] .
No statistically significant association (p>0.05) was seen between clinicocytopathological variables and viral load groups. However Reznik [25] from Georgia have reported that levels of plasma HIV RNA greater than 3000 copies/ml may be the predisposing factors in the development of oral mucosal lesions. There was no increase in the CD4+ count with the decrease in the viral load. This can be attributed to the small study population. However Smith et al. [34] from London Citation: Qadir S, Naseem N, Nagi AH (2014) Oral Mucosal Changes in Patients of HIV /AIDS Taking Antiretroviral Therapy in Pakistan. J Cytol reported increase in CD4+ lymphocyte count with decrease in viral load after ART.
No such study has ever been reported from Pakistan so the findings of this research project may prove to be helpful in prevention as well as management of oral lesions ranging from simple inflammation to dysplasia/pre malignant oral lesions in HIV/AIDS patients in Pakistan. The data complies well with the documented reports from the world where such study from Pakistan may also add to the previous literature.
Conclusion
Oral mucosal lesions are frequent in HIV/AIDS patients with low CD4+lymphocyte count (<350 cells/mm 3 ). Different types of the oral lesions were found in patients on ART including mucositis, oral ulcers, oral hairy leukoplakia, pseudomembranous candidiasis, oral hyperpigmentation, chronic periodontitis and oral wart. A variety of cytopathological changes including inflammation, presence of fungi, nuclear atypia, micronuclei and dysplasia were also observed in these patients. In resource constrained countries like Pakistan, where repeated CD4+ lymphocyte count and viral load testing is expensive for the majority of HIV/AIDS patients belonging to low socioeconomic status, oral mucosal changes can be used as a noninvasive marker for the prediction of immunosuppression and ART failure
